Direct evidence for the covalent modification of glutathione-S-transferase P1-1 by electrophilic prostaglandins: implications for enzyme inactivation and cell survival.
Glutathione-S-transferases (GST) catalyze the conjugation of electrophilic compounds to glutathione, thus playing a key role in cell survival and tumor chemoresistance. Cyclopentenone prostaglandins (cyPG) are electrophilic eicosanoids that display potent antiproliferative properties, through multiple mechanisms not completely elucidated. Here we show that the cyPG 15-deoxy-Delta(12,14)-PGJ2 (15d-PGJ2) binds to GSTP1-1 covalently, as demonstrated by mass spectrometry and by the use of biotinylated 15d-PGJ2. Moreover, cyPG inactivate GSTP1-1 irreversibly. The presence of the cyclopentenone moiety is important for these effects. Covalent interactions also occur in cells, in which 15d-PGJ2 binds to endogenous GSTP1-1, irreversibly reduces GST free-thiol content and inhibits GST activity. Protein delivery of GSTP1-1 improves cell survival upon serum deprivation whereas 15d-PGJ2-treated GSTP1-1 displays a reduced protective effect. These results show the first evidence for the formation of stable adducts between cyPG and GSTP1-1 and may offer new perspectives for the development of irreversible GST inhibitors as anticancer agents.